RECORDING APPARATUS 



FIELD OF THE INVENTION AND RELATED ART 

The present invention relates to a recording 
apparatus comprising a recording head holding member, 
which is reciprocally moved while holding a recording 
head. More specifically, it relates to the 
positioning of an encoder for detecting the 
positioning of a recording head holding member, in 
terms of the direction in which the recording head 
holding member is moved. 

There have been proposed various recording 
apparatuses for recording an image on recording medium 
such as paper, OHP sheet, etc. They are different in 
the type of a recording method they employ, as well as 
the type of a recording head they employ. As for the 
recording method employed by a recording head, there 
are the wire dot recording method, thermal recording 
method, thermal transfer recording method, ink jet 
recording method, etc. 

Among the above mentioned recording methods, 
the ink jet recording method, which directly ejects 
ink toward recording medium, is more widely in use 
than the others, because it is quieter in recording 
operation and lower in operational cost. 

An ink jet recording apparatus has been 
remarkably improved in performance. For example, it 
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bas been enabled to record letters and pictures in 
color, has been increased in recording speed, and has 
b een improved in image guality. Further, it has been 
.educed in sise. being therefore Placeable on a desk 
in a persona! office. As a result, an in* Jet 
recording apparatus has come to be used even in an 
average household. In other words, an ink j.t 
recording apparatus has become one of the familiar 
things in out lives. Recently, however, an ink let 
recording apparatus been desired to be further reduced 
in sise and weight, without being reduced in 
perforce. I- particular, it is desired to be 
reduced in thickness so that it can be placed in a 

One of the mainstream recording apparatuses, 
that is. the most widely used recording apparatuses, 
is a so-called serial type recording apparatus. A 
S erial type recording apparatus comprises a carriage, 
that is, a member which holds a recording head. 
0 records by reciprocally moving the carriage in the 
ai rection intersectional (preferably, perpendicular, 
to the direction in which recording medium rs 
conveyed. One of the reasons for its popularity x. 
that the recording head employed by a serial type 

„. tM is substantially smaller than the 
25 recording apparatus is 

range across which it is capable of recording, making 
it easier to reduce a recording apparatus in si.e and 



cost . 

A serial type recording apparatus forms an 
image in sections by driving its recording head in 
synchronism with the reciprocal movement of its 
5 carriage. Thus, in order to form a highly precise 
image with the use of a serial type recording 
apparatus, it is mandatory for the carriage to be 
smooth in movement, that is, stable in speed and 
attitude while it is reciprocally moved. In recent 

10 years, therefore, the combination of a DC motor and a 
feedback system has come to be employed as a means for 
driving the carriage; the speed, or the like, of the 
DC motor detected by an encoder is fed back to the 
means for controlling the carriage movement. 

15 As the means for transmitting driving force 

from the DC motor to the carriage, a timing belt is 
widely used. A timing belt is suspended by a 
rotatably supported idler pulley and a driver pulley 
solidly fixed to the rotational axis of the DC motor, 

20 roughly in parallel to the direction in which the 

carriage is reciprocally moved. As the DC motor is 
driven forward or in reverse, the driver pulley is 
rotated in forward or in reverse, moving the timing 
belt forward or in reverse. As a result, the carriage 

25 is reciprocally moved. The encoder as a position 
detecting means is attached to the carriage, and 
detects the position, speed, etc., of the carriage, by 
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reading, through its optical or magnetic detecting 
means, the information on an encoder scale, which is a 
long and narrow member extended roughly in parallel to 
the direction in which the carriage is reciprocally 
5 moved . 

A recording apparatus is also provided with a 
guiding shaft as a guiding member for guiding the 
carriage, and a guiding rail positioned roughly in 
parallel to the guide shaft. The guiding shaft and 

10 guiding rail are to hold the carriage stable in 

attitude so that a proper amount of gap is maintained 
between the recording head and recording medium, 
across the entirety of the range in which the carriage 
is reciprocally moved, while the carriage is 

15 reciprocally moved. Further, one of them is placed on 
the opposite side of the center of gravity of the 
combination of the carriage and a recording head 
thereon, from the other. Moreover, they are disposed, 
either with one of them positioned roughly above the 

20 other (so that they overlap in the direction roughly 

perpendicular to bottom surface of recording apparatus 
main assembly), or both of them positioned roughly at 
the same level. In either case, the distance between 
them is desired to be as wide as possible in order to 

25 keep the carriage stable in attitude. 

The guiding shaft supports the carriage at 
multiple points (generally, two points), with the 
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interposition of bearings, one for one, whereas the 
guiding rails supports the carriage at one point, 
with the interposition of a bearing. The carriage 
is moved in the space between the guiding shaft and 
5 guiding rail, while sliding on the guiding shaft and 
guiding rail. Thus, the timing belt for moving the 
carriage is positioned in the adjacencies of the 
guiding shaft, which is greater in the friction 
against the carriage. 

10 The force applied to the carriage through the 

timing belt in order to move the carriage also acts in 
the direction to rotate the carriage about the center 
of gravity of the combination of the carriage and 
recording head, and so does the friction between the 

15 guiding rail and carriage. In other words, the force 
applied through the timing belt to the carriage and 
the friction between the guiding rail and carriage 
acts in the same direction, inducing thereby 
rotational moment in the carriage. Thus, in the case 

20 of the structural arrangement in which the guiding 
shaft and guiding rail are disposed in parallel to 
each other, in the manner to overlap roughly in the 
vertical direction, with the guiding shaft being 
positioned on the opposite side of the center of 

25 gravity of the combination of the carriage and 

recording head, from the guiding rail, this rotational 
moment acts in the direction to rotate the carriage in 



parallel to the plane perpendicular to the recording 
paper as well as the direction in which the carriage 
is reciprocally moved, whereas in the case of the 
structural arrangement in which the guiding shaft and 
guiding rail are disposed in parallel to each other, 
at the same level, with the guiding shaft being 
positioned on the opposite side of the center of 
gravity of the combination of the carriage and 
recording head, from the guiding rail, this rotational 
moment acts in the direction to rotate the carriage in 
parallel to the plane parallel to the recording paper. 
In other words, the attitude of the carriage is prone 
to be changed by the force applied to the carriage 
through the timing belt to reciprocally move the 
carriage, and the changes in the carriage attitude 
reduces the level of accuracy at which an image is 
recorded. The amount by which the recording accuracy 
is reduced is much greater in the case of the latter 
arrangement. Thus, in the case of a recording 
apparatus for forming a highly precise image, 
generally, the guiding shaft and guiding rail are 
disposed in parallel to each other, roughly at the 
same level, and the encoder and encoder scale are 
positioned in the adjacencies of the guiding shaft, or 
the location at which driving force is transmitted to 
the timing belt. 

However, positioning the guiding shaft and 



guiding rail in parallel to each other, with one being 
virtually straight above the other, and as far apart 
as possible from each other, and placing in the 
adjacencies thereof the portion for transmitting 
5 driving force to the timing belt, the encoder, and the 
encoder scale, increase the measurement of the 
carriage in terms of vertical direction, resulting in 
the increase in the overall height of a recording 
apparatus, which is a problem. 

10 The height of a recording apparatus can be 

reduced by positioning the guiding shaft and guiding 
rail roughly at the same level. This solution creates 
a different problem. That is, placing the guiding 
rail as far apart from the guiding shaft as possible, 

15 with the guiding rail placed on the opposite side of 
the center of gravity of the combination of the 
carriage and recording head, from the guiding shaft, 
while positioning the guiding rail roughly at the same 
level as the guiding shaft, and in parallel to the 

20 guiding shaft, increases the amount of the rotational 
moment induced in the carriage, rendering the carriage 
unstable in attitude, while the carriage is 
reciprocally moved, which is a problem. 



25 



SUMMARY OF THE INVENTION 

The primary object of the present invention 
is to substantially reduce the carriage moving portion 
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in height while raising the level of recording 
accuracy thereof, in order to provide a recording 
apparatus substantially smaller in vertical dimension 
and superior in recording accuracy, compared to a 
5 recording apparatus in accordance with the prior art. 

Another object of the present invention is to 
provide a recording apparatus comprising: a carriage 
which is reciprocally moved, while holding a recording 
head, in the recording apparatus; a guiding shaft for 

10 guiding the carriage in the predetermined direction in 
which the carriage is reciprocally moved; a driving 
force transmitting portion for transmitting the 
carriage moving force to a member for reciprocally 
moving the carriage; a long and narrow member on which 

15 the information for determining the carriage position, 
in terms of the direction in which the carriage is 
reciprocally moved, and which extends in the direction 
in which the carriage is reciprocally moved; and a 
detecting member attached to the carriage and used for 

20 reading the information on the long and narrow member, 
in order to determine the carriage position, in terms 
of the direction in which the carriage is reciprocally 
moved, wherein the long and narrow member is located 
on the opposite side of the carriage from the guiding 

25 shaft . 

These and other objects, features and 
advantages of the present invention will become more 
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apparent upon a consideration of the following 
description of the preferred embodiments of the 
present invention taken in conjunction with the 
accompanying drawings . 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of a recording 
apparatus, in accordance with the present invention, 
the outer shell of which has been removed to show the 

10 entirety of the recording mechanism. 

Figure 2 is a perspective view of the 
carriage, and its adjacencies, of the recording 
apparatus in accordance with the present invention, 
the head setting lever of which is in the open 

15 position. 

Figure 3 is a perspective view of the 
recording apparatus, in accordance with the present 
invention, the carriage, and the components for 
driving the carriage, of which have been removed. 
20 Figure 4 is a side view of the carriage and 

carriage driving portion of the recording apparatus in 
accordance with the present invention. 

Figure 5 is a drawing for describing the 
operation to be carried out by a user in order to 
25 replace the ink container in the recording apparatus. 

Figure 6 is a drawing for describing the 
operation to be carried out by a user in order to 
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replace the recording head cartridge in the recording 
apparatus . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
5 Hereinafter, the preferred embodiments of the 

present invention will be described with reference to 
the appended drawings. The recording medium on which 
recording is made by the recording apparatus in this 
embodiment will be described as paper. However, the 

10 present invention is also applicable to recording 

apparatuses which are capable of recording on flexible 
sheet, such as plastic sheet, that is, recording 
medium other than paper. 

Figure 1 shows the serial type recording 

15 apparatus, in one of the preferred embodiments of the 
present invention, the external shell of which has 
been removed to show the entirety of its recording 
mechanism. 

To describe the carriage driving mechanism in 
20 this embodiment, in sections, roughly in terms of 
their functions, the carriage driving mechanism 
comprises: an automatic sheet feeding station 100 
which automatically feeds recording papers P 
(unshown), one by one, to a sheet conveying portion 
25 200 in the main assembly of the recording apparatus; a 
sheet conveying portion 200 which guides each 
recording sheet P to the predetermined recording 
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position as it is delivered to the sheet conveying 
portion 200, and which discharges the recording paper 
P from the recording position; a discharging portion 
300 positioned below the conveying portion 200; a 
5 recording portion 400 which records a desired image on 
the recording sheet P delivered to the conveying 
portion 200; and a performance restoring portion 600 
which restores the performance of the recording 
portion; etc. Generally speaking, these mechanical 

10 portions are integrally held by the chassis 701. The 
direction in which the recording sheet P is conveyed 
is the direction indicated by an arrow mark A, and the 
direction in which the recording portion 400 is 
reciprocally moved is the direction indicated by an 

15 arrow mark B, in Figure 1. 

The recording portion 400 comprises a 
carriage 401 and a recording head cartridge. The 
carriage 401 is movably supported by a guiding shaft 
402, as the primary guiding member, and a guiding rail 

20 305. The recording head is removably mountable in the 
carriage 401. 

The recording head cartridge in this 
embodiment is of the so-called cartridge type. In 
other words, it is removably mountable in the carriage 

25 401, which will be described later. The recording 
head cartridge comprises: an ink jet recording head 
500 which ejects ink in accordance with recording 



data; and an ink container 502 which holds ink and is 
removably attachable to the recording head 500. 

The recording head cartridge in this 
embodiment is capable of recording in color. 
Therefore, it comprises a plurality of recording 
heads, an ink container 502 which holds black ink, an 
a color ink container which holds cyan, magenta, and 
yellow inks. These ink containers are removably 
connect ible to the recording head cartridge. The 
recording head cartridge is also provided with a 
circuit board (unshown) for transmitting driving 
signals to the recording head 500. 

The carriage 401 is provided with a head 
setting lever 403 (Figure 2) for guiding and 
positioning the recording head cartridge after the 
placement of the recording head cartridge in the 
carriage 400. 

Figure 2 is a perspective view of the 
carriage 401, the head setting lever 403 of which is 
in the raised position. 

The head setting lever 403 is rotatably 
attached to the carriage 401, and is to be pressed 
by a user to guide the recording head cartridge to 
the correct recording head cartridge position in 
the carriage 401, and solidly holds the cartridge 
thereto. 

The circuit board (unshown) of the recording 
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head cartridge is provided with a signal reception 
terminal (unshown) for receiving external signals, 
whereas the carriage 401 is provided with a head 
connector 405 having contact pins (unshown). As the 
5 recording head cartridge is mounted into the carriage 
401, the external signal receiving terminal of the 
circuit board become electrically connected to the 
head connector 405 of the carriage 401, making it 
possible for the recording head cartridge and 

10 apparatus main assembly to exchange various data for 

recording, through the carriage 401, and to supply the 
recording head 500 with electricity. 

In order to prevent the head connector 405 
from interfering with the process of precisely 

15 positioning the recording head cartridge relative to 

the carriage 40, the head connector 405 is held to the 
carriage 401 so that it is movable relative to the 
carriage 401. 

In other words, the head connector 405 is 

20 connected to the carriage 401 in such a manner that 
the recording head cartridge remains electrically 
connected to the carriage 401 even if the head 
connector 405 moves after the precise positioning of 
the recording head cartridge relative to the carriage 

25 401. 

The head setting lever 403 is rotatable 
supported by the carriage 401, so that its rotational 
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axis virtually coincides with the axil line of the 
guiding shaft 402, 

The head setting lever 403 is to be rotated 
by a user to a point at which the hook of the latch 
5 403b of the head setting lever 403 engages with the 
head setting lever catch 401b of the carriage 401 , 
after the placement of the recording head cartridge in 
the carriage 401. As the head setting lever 403 is 
rotated, the positioning surfaces of the recording 

10 head cartridge and carriage 401 come into contact with 
each other. As a result, the recording head cartridge 
is precisely positioned relative to the carriage 401, 
ending the process of mounting the recording head 
cartridge into the carriage 401. 

15 In order to remove the recording head 

cartridge from the carriage 401, a user is to press 
the latch 403b of the head setting lever 403 so that 
the hook of the latch 403b disengages from the head 
setting lever catch portion 401b of the carriage 401, 

20 and then, to rotate the head setting lever 403 in the 
opening di rect ion . 

Figure 3 is a perspective view of the 
recording apparatus, in this embodiment, the carriage 
401 and carriage moving components of which have been 

25 removed. Figure 4 is a side view of the carriage 401 
and the carriage moving portion. 

The main assembly of the recording apparatus 
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is provided with an encoder scale 408 , which is 
positioned parallel to the guiding shaft 402, 
extending between the lengthwise end walls of the 
chassis 701. Further, the carriage 401 is provided 
5 with an encoder sensor 407, which detects the 

information on the encoder scale 408 to determine the 
position, speed, etc-, of the carriage 401. 

In this embodiment, the encoder sensor 407 is 
an optical sensor of a transmission type. The encoder 

10 scale 408 comprises a strip of resinous film, such as 
polyester film, and light blocking portions printed 
thereon by photolithographic printing, at a 
predetermined pitch (with presence of predetermined 
intervals as light transmitting portions), for 

15 blocking the light emitted from the encoder sensor 
405. 

The carriage 401 is moved along the guiding 
shaft 402, and its positioned is calculated 
(determined) with reference to one of the lengthwise 

20 end walls of the chassis 701, that is, the chassis 

walls located at the ends, one for one, of the moving 
range of the carriage 401, more precisely, the point 
at which the carriage 40 makes contact with the above 
described the wall of the chassis 701. The position 

25 of the carriage 401 is continuously detected; as the 
carriage 401 is moved, the patterns on the encoder 
scale 408 is counted by the encoder sensor 407. 
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The apparatus main assembly is also provided 
with a carriage belt 412, as a means for reciprocally 
moving the carriage, to which the carriage belt 412 is 
attached. The carriage belt 412 is stretched between 
5 the an idler pulley (unshown) and a CR motor pulley 
(unshown), roughly in parallel to the guiding shaft 
402, in the adjacencies of the aforementioned end 
walls of the chassis 701, one for one. 

As the CR motor (unshown) is driven forward 

10 or in reverse, the CR motor pulley (unshown) is 

rotated forward or in reverse, causing thereby the 
carriage belt 412 to move forward or in reverse. As a 
result, the carriage 401 is moved forward or in 
reverse along the guiding shaft 402. 

15 Further, the apparatus main assembly is 

provided with the combination of an LF roller 201 
and a pinch roller 202, which are rotated, while 
nipping the recording sheet P (unshown), conveying 
thereby the recording paper P. While the recording 

20 paper P is conveyed, it is guided by the platen 203, 
being thereby kept a predetermined distance away from 
the recording head 500, so that the ink droplets 
ejected from the recording head 500 precisely land 
on the recording paper P to form a highly precise 

25 image. 

The aforementioned guiding rail 305 is 
located on the opposite side of the recording head 500 
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from the guiding shaft 402 and carriage belt 412. The 
guiding rail 305 controls the attitude of the carriage 
401 , across the entirety of the moving range of the 
carriage 401, so that while the carriage 401 is 
5 reciprocally moved, the predetermined distance is 
maintained between the recording head 500 and 
recording paper P as described above. 

The encoder sensor 407 is located above 
the guiding rail 305 (in the top portion of the 

10 main assembly of the recording apparatus), being 
therefore located on the opposite side of the 
recording head 500 from the guiding shaft 402 and 
carriage belt 412. 

As will be evident from Figure 4, placing the 

15 guiding rail 305 roughly at the same level as the 

guiding shaft 402 while placing the encoder sensor 407 
above the guiding rail 305 (in the top portion of the 
recording apparatus main assembly), substantially 
reduces the height of the carriage moving portion, 

20 reducing in turn the overall height of the recording 
apparatus. 

As driving force is transmitted to the 
carriage 401 through the carriage belt 412, in the 
recording apparatus structured as described above, 

25 this driving force acts in the direction to rotate the 
carriage 401 in parallel to the plane parallel to 
recording sheet P, because the center of gravity of 



the combination of the recording head cartridge and 
carriage 401 is between the guiding shaft 402 and 
guiding rail 305; in other words, the driving force 
acts in the direction to change the attitude of the 
carriage 401. Moreover, the friction between guiding 
rail 305 and carriage 401 also acts in the direction 
to rotate the carriage 401. As a result, the 
rotational moment is induced in the carriage 401, 
which is likely to change the carriage 401 in 
attitude. The changes in the attitude of the carriage 
401 caused the driving force as described, change the 
position of the recording head 500 relative to the 
encoder sensor 407. Since the recording head 500 is 
driven by the recording head driving signals generated 
in coordination with the detection signals from the 
encoder sensor 407, the changes in the position of the 
recording head 500 relative to the encoder sensor 407 
result in the changes in the position of the spot on 
the recording paper P on which each ink droplet lands, 
which in turn frequently lowers the level of 
preciseness at which an image is recorded; an image 
nonuniform in appearance is formed. 

However, the encoder sensor 407 of the 
recording apparatus in accordance with the present 
invention is positioned a substantial distance away 
from the guiding shaft 402, in the apparatus main 
assembly. Therefore, the amount of the deviation in 
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the position of the encoder sensor 407 relative to the 
guiding shaft 402, which is caused by the above 
described changes in the attitude of the carriage 401, 
is greater than the amount of the deviation in the 
5 position of the recording head 500 relative to the 

guiding shaft 402, which also is caused by the changes 
in the attitude of the carriage 401, In other words, 
the deviation in the position of the recording head 
500 relative to the guiding shaft 402 is detected in 

10 amplification by the encoder sensor 407, Thus, the 

attitude of the carriage 401 is controlled in response 
to the signals generated in accordance with the 
amplified amount of the deviation in the attitude of 
the carriage 402. Therefore, the carriage 401 is 

15 better controlled in attitude and speed, being 

therefore kept more accurate in attitude and speed, 
while it is reciprocally moved. Moreover, the amount 
of the deviation in the position of the recording head 
500 relative to the guiding shaft 402 is smaller than 

20 the that of the encoder sensor 407 relative to the 
guiding shaft 402. Therefore, the amount of the 
deviation in the position of the landing point of each 
ink droplet, on the recording paper P is smaller, 
further improving the level of preciseness at which 

25 recording is made. 

The encoder scale 408 is kept straight by 
being hooked to a claw of the chassis 701 by one end, 
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and an encoder scale spring (unshown) by the other 
end. The encoder scale spring is provided with a bend 
preventing portion (unshown), in addition to a claw to 
which the encoder scale 408 is hooked. The bend 
preventing portion comes into contact with the chassis 
701 as the encoder scale spring is flex. More 
specifically, as the recording apparatus is subjected 
to the impacts resulting from the fall of the 
recording apparatus, or the encoder scale 408 is 
accidentally pulled by a user when the user is 
required to touch the internal components of the 
recording apparatus, for example, when the user must 
replace the ink container(s) , or deal with a jam 
(remove recording paper jammed in the apparatus), this 
bend preventing portion comes into contact with the 
chassis 701, preventing thereby the encoder scale 408 
from becoming unhooked, and/or the encoder scale 
spring from deforming. 

Next, referring to Figure 5, the operation to 
be carried out by a user in order to replace the ink 
container will be described. The top shell 801 is 
provided with a top opening for replacing the 
recording head cartridge or the ink container 502, 
removing the jammed recording paper from the recording 
apparatus, or cleaning the interior of the recording 
apparatus as necessary. 

In order to make it easier to replace the 
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recording head cartridge or ink container 502, the top 
opening is desired to be wider across the center 
portion of the recording apparatus, in terms of the 
direction parallel to the direction in which the 
5 carriage 401 is reciprocally moved; the portions of 

the top opening other than the center portion has only 
to be have the minimum width necessary to remove the 
recording papers or cleaning the interior. More 
specifically, the top shell 801 is provided with eave- 

10 like portions 801a which cover the top and front 
portions of the encoder scale 408 (top and front 
portion of apparatus main assembly), across the 
entirety of the opening of the top shell 801. 
Further, the top shell 801 is provided with a side 

15 opening 801b, which extends outward from the 

aforementioned wide center portion of the top opening 
801a, allowing the latch 403b of the head setting 
lever 403 to be operated by the user. 

The carriage 401 is provided with a tunnel- 

20 like portion 401a, which is located next to the 

encoder sensor 407, in terms of the direction in which 
the carriage 401 is reciprocally moved. The tunnel- 
like portion 401a covers the encoder scale 408. The 
aforementioned head setting lever catching portion 

25 401b of the carriage 401 is above this tunnel-like 
portion 401a. 

In order to mount or dismount the ink 
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container 502, the latches 502a of the ink container 
502 are to be disengaged from the carriage 401. With 
the latches 502a disengaged from the carriage 401, the 
ink container 502 can be mounted or dismounted without 
removing the recording head cartridge. The latches 
502a are located so that they face one of the lateral 
walls perpendicular to the direction in which the 
carriage 401 is reciprocally moved. 

When it becomes necessary to replace the ink 
container 502, the following steps are to be taken by 
a user. That is, first, the user is to initiate the 
predetermined ink container replacement process, in 
order to stop the carriage 401 roughly at the center 
of the recording apparatus, where the latch 403b of 
the heat setting lever 403 is not exposed through the 
side opening 801b of the top shell 801 (Figure 5). 
When the carriage 401 is at this location, the user 
cannot press the latch 403b of the head setting lever 
403, because the latch 403b is hidden behind the top 
shell 801, preventing the user from carrying out an 
unnecessary operation, that is, the operation to 
disengage the the hook of the latch 403b of the head 
setting lever 403 in order to remove the recording 
head cartridge. All that is necessary to remove the 
ink container 502 is to disengage the latches 502a of 
the ink container 502, making it unnecessary to expose 
the latch latch 403b of the head setting lever 403. 
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Therefore, stopping the carriage 401 at the above 
described location does not create any problem as far 
as the replacement of the ink container 502 is 
concerned . 

5 When the carriage 401 is at the above 

described ink container replacement location, the 
encoder scale 408 remains covered by the eave-like 
portion 801a of the top shell 801, and the encoder 
sensor 407 remains covered by the tunnel-like portion 

10 401a (cover portion) of the carriage 401. Therefore, 
the user is prevented from accidentally touching or 
pulling the encoder scale 402, being therefore 
prevented from adhering foreign substances, which 
affect the reading of the encoder scale 408 by the 

15 encoder sensor 407, to the surface of the encoder 
scale 408, or causing such a damage as the 
dislodgment of the encoder scale 408. 

Next, referring to Figure 6, the steps to be 
carried out by a user in order to replace the 

20 recording head cartridge will be described. 

When it becomes necessary to remove the 
recording head cartridge, the following steps are to 
be carried out by the user. That is, first, the user 
is to initiate the predetermined recording head 

25 cartridge removal process by performing the first step 
thereof. As the first step is performed, the carriage 
401 is moved to the location at which the latch 403b 
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of the head setting lever 403 is exposed through the 
side opening 801b of the top shell 801, and is stopped 
there. Next, the user is to press the latch 403b of 
the head setting lever 403 accessible through the side 
opening 801b in order to disengage the latch 403b. 
Then, the user is to remove the recording head 
cartridge. When the carriage 401 is at this recording 
head cartridge removal location, the encoder scale 408 
remains covered by the eave-like portion 801a of the 
top shell 801, and the encoder sensor 407 remains 
covered by the tunnel-like portion 401a (cover 
portion) of the carriage 401. Therefore, the user is 
prevented from accidentally touching or pulling the 
encoder scale 408, being therefore prevented from 
adhering foreign substances, which affect the reading 
of the encoder scale 408 by the encoder sensor 407, to 
the surface of the encoder scale 408, or causing to 
the recording apparatus, such a damage as the 
dislodgment of the encoder scale 408. 

In other words, according to the present 
invention, the encoder scale attached to the carriage 
remains covered when the carriage is at the ink 
container replacement location, or the recording head 
cartridge replacement location. Therefore, even if 
the encoder scale is positioned on the front side of 
the recording apparatus, where the encoder scale is 
prone to be touched by the hand of a user, it is not 
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likely to be accidentally touched by the user s hand. 
Thus, the present invention makes it possible to 
provide a highly reliable recording apparatus, that 
is, an ink jet recording apparatus which does not 
5 suffer from the problem that it is damaged by the 
accidental operations performed by a user. 

Incidentally, in order to assure that a user 
will always perform the above described first step of 
the recording head cartridge replacement process, or 

10 ink container replacement process, before the user 

will attempt to replace the recording head cartridge 
or ink container, the main assembly of the above 
described recording apparatus may be provided with an 
access cover (unshown) for covering the top and side 

15 openings of the top shell 801, and a detecting means 
for detecting the opening or closing of this access 
cover, so that opening this access cover triggers the 
first step of the recording head cartridge replacement 
process, or the ink container replacement process. 

20 With this structural arrangement, an attempt by a user 
to access the inward side of the top shell 801 always 
triggers the first step of the process for protecting 
the encoder scale, assuring that the recording 
apparatus will not be damaged by the user. 

25 Further, the recording apparatus may be 

provided with a servomechanism for servo-controlling 
the carriage in terms of position, that is, such a 
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mechanism that constantly detects the position of the 
carriage 401 with the use of the encoder sensor 407, 
after the positioning of the carriage 401 at the 
recording head cartridge replacement location, or ink 
container replacement location, and returns the 
carriage 401 to the recording head replacement 
location, or ink container replacement location, in 
response to the detected position of the carriage, 
should the carriage 401 be displaced therefrom after 
the positioning of the carriage 401 at the recording 
head cartridge replacement location, or ink container 
replacement location. With the provision of this 
servomechanism, it is assured that once the carriage 
401 is positioned at the recording head cartridge 
replacement location or ink container replacement 
location, it will be kept there, preventing thereby an 
operator from accidentally touching the encoder scale 
when the operator reaches inward of the top or side 
opening of the top shell 801, assuring thereby that 
the recording apparatus will not be damaged by the 
accidental touching of the interior portions of the 
recording apparatus main assembly by a user. 

Also according to the present invention, the 
head setting lever catching portion 401b of the 
carriage 401 is located above the tunnel-like portion 
401a of the carriage 401, which is located next to the 
encoder sensor 407, in terms of the direction in which 



the carriage 401 is reciprocally moved, for the 
purpose of covering the encoder scale 408 (portion 
401b is located in top portion of recording 
apparatus), substantially reducing the size of the 
carriage moving portion , reducing therefore the 
overall height of the recording apparatus. 

In the above described preferred embodiment 
of the present invention, the carriage 401 is provided 
with only one head setting lever catching portion 
401b, which is located next to the encoder sensor 407. 
However, the carriage 401 may be provided with two 
head setting lever catching portions 401b, which are 
located on both sides of the carriage 401, one for 
one, in terms of the direction in which the carriage 
401 is reciprocally moved. With the provision of two 
lever catching portions 401b, the head setting lever 
403 remains more securely latched. Obviously, the 
carriage 401 may be provided with three or more head 
setting lever catching portions 401b, as long as such 
an arrangement makes it possible to keep the head 
setting lever 403 more securely latched. 

Although the serial type recording apparatus 
in this embodiment employs an ink jet recording head, 
the application of the present invention is not 
limited to a serial type recording apparatus which 
employs an ink jet recording head. For example, the 
present invention is also applicable to a serial type 
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recording apparatus which employs a recording head of 
a thermal transfer type. 

Further, not only is the above described 
encoder placement in accordance with the present 
invention applicable to the above described recording 
apparatus which employs the ink jet recording head, 
but also, to a serial type recording apparatus, on the 
carriage of which an optical reader, such as a scanner 
head, virtually identical in size and shape, is 
mountable in place of the recording head cartridge. 
With the encoder positioned as described above, the 
carriage, which is holding the optical reader, can be 
kept more stable in speed and attitude while an 
original is read by the scanner head, and therefore, 
the amount of reading errors which the scanner makes 
will be smaller; in other words, the original will be 
read at a higher level of accuracy. 

To summarize, according to one of the 
characteristic aspects of the present invention, the 
position detecting means for detecting the position of 
the head holding member for holding a recording head 
is disposed on the opposite side of the recording head 
from the guiding member for guiding the head holding 
member, and a substantial distance away from the head 
guiding member. As a result, the amount of the 
deviation in the position of the recording head is 
detected in amplification by the head position 
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detecting means. Therefore, the position of the head 
holding member (recording head position) can be fed 
back to the means for controlling the position of the 
head holding member (recording head position) at a 
5 higher level of accuracy, and also, the recording head 
driving signals can be generated at a higher level of 
accuracy. 

According to another characteristic aspect of 
the present invention, the guiding shaft as a guiding 

10 member is disposed roughly at the same level as the 

guiding rail. Therefore, even if the amount of torque 
to which the head holding member is subjected 
increases during the reciprocal driving of the head 
holding member, the head holding member is kept stable 

15 in attitude. Not only do the above described 
placement of the head holding member position 
detecting means and placement of the guiding member 
synergistically raise the level of accuracy at which 
recoding is made, but also, make it possible to 

20 drastically reduce the height of the carriage moving 
portion, making it therefore possible to provide a 
recording apparatus drastically smaller in overall 
height compared to a recording apparatus in accordance 
with the prior art. 

25 While the invention has been described with 

reference to the structures disclosed herein, it is 
not confined to the details set forth, and this 
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application is intended to cover such modifications or 
changes as may come within the purposes of the 
improvements or the scope of the following claims. 
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